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(57) Abstract. The invention relates to the mining industry. The object of the invention is to 
increase efficiency of recovering a working fluid and gas from a coal-bearing massif A 
directional well is drilled from the surface. A horizontal or inclined section passes through a 
stratum. The well is cased and the casing string of the horizontal or inclined section is perforated. 
Then, a working fluid is injected interval-wise with a rate exceeding natural injectivity of the 
massif and a gas and hydraulic collector is formed. Further, additionally a vertical well is drilled 
into the zone of a lower down-dip hydraulic treatment interval. A wellbore of the vertical well is 
arranged at a distance of not more than 2/3 of the radius of this interval from perforations of the 
gas and hydraulic collector. The working fluid and gas are recovered from the treated carbon- 
bearing massif via the vertical well. This allows the fluid and gas to be pumped out from the 
entire zone of the treated massif. 

Description of the Invention 

The invention relates to the mining industry and is provided for degassing a coal-bearing massif 
via wells sunk from the surface. 



The object of the invention is to increase efficiency of recovering a/working fluid and gas from a 
coal-bearing massif 

Fig. 1 illustrates a scheme of the method of degassing a region of the coal -bearing massif; Fig. 2 
- top view of the same scheme. 

The method is embodied as described hereinafter. 

A directional well 1, a termination of which is horizontal or inclined 2 and passes through the to- 
be-treated stratum of a coal-bearing massif 3, is drilled. Each interval is stricken by forming 
perforations 4 and a design volume of a working fluid is injected interval-wise with a rate 
exceeding the described injectivity of the massif being treated. Each treated interval is sealed off 
during the hydraulic treatment of intervals. Once the hydrotreatment of each interval is 
completed, a sealing material is removed from an inclined or horizontal section to form a gas and 
hydraulic collector being in communication with all treated intervals. A vertical well 5 is drilled 
into the zone of a lower down-dip hydraulic treatment interval. A wellbore of this well is 
arranged at a distance of not more than 2/3 of the radius of this hydrotreatment interval R from 
the gas and hydraulic collector. A coal seam is stricken in the vertical well by forming 
perforations 6, then the working fluid and gas are recovered with a pump 7 lowered into the well 
on rods 8. 

Example, To treat a coal-bearing massif, a well with a wellbore horizontal termination was 
constructed. The horizontal wellbore passes in the direction of a dip of a rather gas-burst 
hazardous and gas-bearing sandstone rock overlain by the to-be-treated not overlain gas-burst 
hazardous coal seam. The dip angle of both the coal seam and sandstone rock is 11° Thickness 
of the sandstone rock is 40-60 m, and that of the coal seam - 1.2-1.5; m. The depth of occurrence 
of the sandstone rock in the treatment zone is 1,300 m. A length of the well drilled is 1,865 m, 
drilling diameter - 216 mm. The well is lined with steel casing pipes 146 mm in diameter and 
with wall thickness - 10.7 mm. The coal-bearing massif was hydraulically treated via a 
horizontal section of the well in seven intervals. The design radius of hydrotreatment of one 
interval is 120 m. 12,000 m 3 of water is injected into each hydrotreatment interval at a rate of 40- 
100/10" 3 m 3 s; The intervals are sealed off by placing gel cement plugs and using a dispersed 
material. Once the treatment of all intervals by hydraulic washout is completed, the plugs are 
removed and the horizontal section forms a hydraulic collector providing a hydraulic 
communication between the hydrotreatment intervals. A vertical section of the well in which a 
water suction device may be placed is 250 m. 

A lower boundary of the injected working fluid is at the depth of 1,400 m. Therefore, height of a 
column of continuously unpumped water will be 400-500 m that prevents the gas from draining 
from the well. The excess pressure only will cause inflow of the water into the well. To more 
completely remove the water and increase the rate of gas recovery, a vertical well was drilled 
from the surface into a zone of a lower down-dip hydraulic treatment interval. A wellbore of this 
well was arranged at a distance of 50 m from perforations of the gas and hydraulic collector. The 
well drilling diameter is 190 mm, casing string diameter - 146 mm. The well is perforated along 
the entire thickness of the treated coal-bearing massif. The water was pumped out using a deep 
well pump placed in the vertical well. Therefore, the water, the inflow of which was caused not 
only by excess pressure, but also by gravity forces of the water, was pumped out from the entire 
zone of the treated massif. This allowed quality completion of the well after massif 
hydrotreatment. 
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Claims 

A method of degassing a region of a coal-bearing massif comprising drilling a directional 
well from the surface having a horizontal or inclined section that passes through a stratum, 
casing the well, perforating a casing string, injecting a working fluid interval-wise with a rate 
exceeding natural injectivity of the massif, forming a gas and hydraulic collector and removing 
the working liquid and gas from the treated coal-bearing massif characterized in that, to increase 
efficiency of recovering a working fluid and gas from the coal-bearing massif, additionally a 
vertical well is drilled into the zone of a lower down-dip hydraulic treatment interval via which 
the working fluid and gas are recovered from the treated coal -bearing massif, with a wellbore of 
the vertical well being arranged at a distance of not more than 2/3 of the radius of the lower 
hydrotreatment interval from perforations of the gas and hydraulic collector. 
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(57) M3o6per€HHe othochtch k ropHofi npo 
jiwujvieHHOCTH. Utnb — npBuiueHHe 9tJ>4>eK- 



TtlBHOCTM H3B^eneHMfi pafiOHefi WKAKOCT* H 

ra3a H3 ymeiiopoflMoro MacciiB3. C noBcpx- 
hocth 6ypHTCH nanpaaiciuia H cKBawmia. F.c 
ropH30HTaJihHbifi hjih HaKiiciMHufi' yMacroK npo- 
xoaht uo njiacTy. llpofnnqiiHTcH o6ca;iK3 cKBa- 
>KHHbi h nep4>opaiiHH oficaiiHOH ko/iohhw ropn- 
30HTajibHor6 hjih naK^oHHoro yMacTKa. /la.iee 
BUnojiHHioT noHHTepBa-nhHoe HarneTamie pafio- 
nefi whjikocth c t^mhom, npeBbimaiomHM 
ecrecTBeHHyK) n pHCM hctoct b MaccHBa h o6pa- 
30B3HH6 rasb-nmponpoBOiiHoro KO/ueKTOpa. 
.3aTeM b 30Hy HH)kHerp no na;ieHHK> HJiacra 
HHTepaa Jia rniipooGpartoTKH Aonoji h htpji bnn 
6ypsrr c noBepXHOCTH aepTHKajibHyio ckb*- 

>KHHy. CTBO/l BCpTHKaJlbHoTl CKBa^KH H W j»3C* 

.noJiarawT ot nep^opHpcmaHUbix OToepcTHH ra- 
30-rHAponpOBOAHoro KOJiJM'KTopa Ha paccTps- 
hhh He 6aiee 2/3 paaH.yra 3tofo HRTPpBaJia 
H3aneM6HHC pafeoMefi jkhakocth h ra3a Ha o6- 
pa6cyraHHOro yrjiepoiiHOro Mac chbb orytiiecT- 
bjIhiot Mepe3 BepTHKajibHyid cKBaatHHy. 3ro 

n03BOJI«eT npOH3BOilHTb OTKa«Ky JKH/IKOCTH II 

raaa H3 sceft 30hw . o6pa6aT«BacMoro : mxic-. 

CHBa. 2 HJI. 
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H3o6pCTeHke~6f WocHTctf x ropnbfi npoMbJiu- v 
^eHiiocTH h npeAH33Han'eHO aah AerasauHH 
yMenopoAHoro Maccnaa Mepc3 cKBa>KHHW t ' npd- 
. (JypeHHwe c nooepxHoc™. 

JJ,eAb rf3o0peTeHHn — noBwweHHe. 3tJ>cJ>erf* 
thbhocth HaBJieMf.efiHfl paConefi - XCHAKOCTH 
H ra33 H3 yrAenopoAHoro MaccHBa. , 

Ha $nr. I rt3o6p3>K€Ha ctfewa citoWBS 
iiera3auHH yqacnca yrAenopoAHoro MaccHBa; 
Ha 0Hr. 2 — ro.Jke, bha caepxy. 

Cnocofi ocymecTs^nioT c/iejiyiomHM oopa- |0 

: 30M. 

} BypHT Hanpaa^eHHyio cxjjajKHHy l f okoh> 

| HaHHe KOTOpOH flBAHCTCH n>pH30HTaAbHb»M HAH 

: HaiuTOHHWM • 2 h itdoxoaht no o6pa6aTWBae- 
• Mo My anacry yrAenopoAHoro mbgchu 3. 
; IlyTeM o6pa3osanHH'nep({3opauHOHHhJx OTBepc- 

TMH 4 npOH3BOA«T BCKpWTHe K3)KAorO HHT€p» 

; sa^a h noHHTepBajibHoe- HarHeraHHe pacMeT- 
; Koro 66"beMa pafiovefl jkwakocth c rewnoM, 
; npeBUiuaioiUHM onHCbibaeMyio npneMHcrocTb 
; 06pa6aTWBaeMoro MaccHBa. B nepHOA noHH-^o 
tepBa/ibHOH rHApoo6pa6oTKH H30AHpyx>r.Ka>K- 
Auft o6pa6oTaiiHMft HHTepBaA. IlocAe thapo- 

06pa60TKH BCeX HHTepBaAOB H30AHpyK>mHA 

MaTepwaji yAa.AHfoT H3 naKAOHHoro hj\h ropa- 
l 30HTa/ibHoro yqacTKa, o6pasyfl rHAponpoBOA^- 
;hmA KOAAeKTop, o6ecnefHBaiomHft CB*3b bccx 25 f 
:b6pa6oTaHHwx HHTepaaAOB. B 30Hy HHWHero 
ino naAOHMK) nAacra HHTepaaAa rHApdo6pa(5bT- 
kh 6ypHT c noeepxHOCTH BepTHxaAbHyio ckbb- 
mnuy 5, Ctboa stoA cKBa>KHHw pacmviaraiOT 
or rasorHAponpoBOAHiucro KOAAexTOpa Ha 
paccTOHHHH He 6o/tee 2/3 paAHyca HHTepaaASi 
rHApoo6pa5oTKH R. FfyreM o6pa30RaiiHfl nep. 

(^OpaUHOHHWX OTBepCTHft 6 npOH3BOA«T BCKpU- 

thc yroAbHoro rtAaera b BepTHxaAbHofi ckbb* 
>KHHe. 3aTCM ocyiuecTBAHiOT H3ancMenHe pa6o- 
seA whakocth h ra3a HacocoM 7, onymeH; 

HUM B CKB3>KHHy na urraHrax B. 

npuMep. Rah pSpaOoTKH yrAenopoAuoro 
MaccHBa nocTpoena cKaawnna c ropH3onraAb- 

HbfM OKOHMBHHCM CTBOA a. PopH30HTa AbHbl A 
CTBOA TTpOXOAHT B / H3HpaBAeHHH fiaACHHH 

Becbwa BbiGpocoonadttoro * ra30HOCHoro nec^ 
qaHHKa, Bbiuie ROToporo pacnoAoHcen o6pa- 
6aTbiBaeMWH neaamniueHHbift BbtfpocoonacHbiA 
yroAbHwA anacr. Kan yroAbHbift wracr, TaK 
h necqaHHK HMem yroA naACHHR 11°. Mom- 
HOctb nec^aHHKa 40— 60 yroAbiioro nAacra 
1,2 — 1,5 m. rViytfHHa aa/ieraHHn necnaHHKa 
b 30He o6pa6oTKH f300 m, ZlAHHa npo6ypeH-; 

HOft CKBaWHIfbl 1865 M ? AHaMCTp 5yp€HHfl 

216 mm. CKBa>KHHa 3aKpenAe^a ctaAbHbiMH 
o6c3ahumh rpySaMK AHaMerpoM 146 MM C TOA- 

lUHHOA €TCRKH 10,7 MM.. rHAp0O6pa5OTKa 

yrAenopoAHoro MaccHBa ocymecTBjinjiacb 
pe3 ropH30HTaJibnyio qacrb tKaajKHnw b cewS 
HHTepBaAax. PacMferHbll! paAHyc "r«A|>6o6pS» 
6otkh OAHoro HHrepaaAa 120 m. B uamjvoitt 
HHTepaaA rHApooCpaGoTKM iaKanHaaeTCR rrd 

12000 M 3 BOAbl C T6MITOM 40— 100/1 0 -3 M 5 C. 

H3(wifiUHR HHTepaaAoa ocyiuecTB-nHeTCH npH 
noMoiuH - ycTanoBKH reAbuewcHTHoro Mocra 
h AHcneprHpoaaHHoro MatepaaAa. flocAe 
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o6pa(5oTKH Bcex tfHTepoaAOB nyreM rHApo.- 

BWMWBaHHH MOCTW H3n.1CKOIOTCa i TCM CBMblM 
. rOpH30KT3AbHhlH yM3CTOK HBAHCTCH THApaBAH- 

qecKHM KOAAeKTopoM, oOecneMiiaaioiuHM tha- 

paBAHMeCKyiO CB«3b MOKAy HHTCp8aA3MH 

rHApoo6pa6oTKH. BeprHKaAbHaH MacTb ckbb- 

^KHHW, TAe MO>KHO yCTaHOBHTb BOAOOTCaCbl* 

saiomHe ycTpoficTBa, cocraaAHeT 250 m. 

Hhwhha rpaHHua 3aKa«iaHHoft paConefl 
WHAKOCTH HaXQAHTCH Ha TAyGHHe 1400 m. ta* 
KHM 06pa30M v BblCOTa CTOA6a HOCTOHHHO H.e- 

OTKaKHB3€Mofl BOAbi 6yACT 450 m, tfro npe- 
nirrcTByeT ApeiwpoBaHHio ra3a H3 cKBa^HHbi: 
nocTynACHHe boaw b ,ckBa>KHHy 6yAer ocy. 

IUeCTBAHTbCH TOAbKO 33 CMeT H36b«TOMHOrO 

AaBAeHHfl. Rah 6oAee noAHoro yAaAGHHj? 

BOAW H yBCAHHeHHfl CKOpOCTH H3BACH6HHH 

rasa b 30Hy HHWHero no- naAemno HHTep- 
BBAa rHApoo6pa6oTKH 6biAa npoCypeHa c no- 

BCpXHOCTH BCpTHXaAbHafl CKB8>KHHa. Ctboa 

9toA CKba^KHHbi p.acnOAaraAC«^ or nbp(J)opa- 
UHohhwx OTBCpCTHH ra3orHApon|)oaoAHqro KOA- 
Aexit>pa Ha paccroHHHH 50 m. ^HaMeTp 6ype- 

HHH CKB3>KKHbl 190 MM, AKaMCTp 06caAHOA 

KOAOHHbi 146 mm. CKBa>KHHa nponeptf>opH- 
posana no eceS moiuhocth o6pa6oT3HH0r0 
yrAenopoAHoro MaccHBa. OTKaqxa boam, 
npoH3BOAHAacb rAy6HHHUM HacocoM, A ycra- 

HOBACHHbJM 8 BepTrtKaJlbHOfi tKBaHCHHC Ta-! 
KHM o6pa30M t n p OH 3 BOA HA a C b OTKaHKa BOAbl/ 

¥a Bcei! 3ohw o6pa6aTbfaaeMoro MaccKBa/' 1 
nocTynACHHe Koropoft b CKBa>KHHy nponcxo^ 

AHT He TOAbKO 3 a CMCT H36blT0MH0r0 A3B* 
ACHHH, HO H 33 CMCT ACflCTBH« rpBBHTa- 
UHOHHbtX CHA BOAbi. 3t0 H 03 BOA H AO npOK3- 

b€ctm KaMecTBeHHoe ocBoeHHe cKBa>KHHbi nocAe 
: rHApoo6pa0OTKH MaccHBa. 

tPopMyna U3o6perenuR 
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Cnoco6 AeraaauHH yqacTka yrAenopoA- 
.Koro MaccHBa, BKJiiOMaiouiHfl 6ypeHHe c no- 

•BepXHOCTH HanpaBAeHHOft CKBaWHHW, Hweio- 

40 ; iueA ropH30HraAbHbjft haw HakAOHHWft yMac- 
• Tok f . npoxoAHiUHft no nAacty, ee o6caAKy, 
nep4>opauHK) o6caAHoA koaohhu, noHHtepBaAb- 
Hoe HarneraHHe pa6o^eA >khakocth c reMriOM, 
. npeabiuiaioiuHM ecrecTBeHKyio npHeMHCTOcTb 
!MaccHBa> o6pa3ouanHe raabrHAponpo&OAKorp 
.KOAAeKTbpa h H3BAeqeHHe pa6oqeA xchakocth 
;h ra3a H3 odpafioTaHHoro yrAenopoAHoro 
MaccHBa, OTAUHax>muacn TeM, MTO, c ueAbtO 
noBbiiiieHHn 3$<t>eKTHBHo£TH H3&AeqeHHH pado% : 
Sefl >KHAKOCTH R r83S H3' yiTICTUpTOTOTO' fiTBI? 

cRBa, b 30Hy HHJKHero no naACHHio nAatrr* 
bV HHTepBaiia rHApo06pa6oTKH AOnoAHHteAbHO 

6ypHT C nOBepXHOCTH. BCpTH K3A bH y K> CKBa- 

)KHHy, Mepe3 KOTopy© HaBAexaioT pa6o«iyio 
jKHAKocrb h ra3 H3 o6pa6oTaHHoro yrAeriopoA- 

HOrO MacCHBa, hpHMCM .CTBOA BepTHKaAbHOA 

ckaa>KHHW pacnonaraiOT ot nep^pauHOHHHx- 
oTnepcTHA ra3orHAponpoaoAHoro KOAAeKTOpa. 
Ha paccTOHHHH He 6owee 2/3 paAHyca hhw- 

Heft) HHTepBBAa fHApOOOpaOOTKH. 
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